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1
, $\mathbb{C}^{n}$ absolute ,
. $\mathbb{C}^{n}$ $||$ $||$ absolute
$||(|x_{1}|, |x_{2}|, \cdot\cdot|, |x_{n}|)||=||(x_{1}, x_{2}, \cdot\cdot\langle, x_{n})||$ $\forall(x_{1}, x_{2}, \cdots, x_{n})\in \mathbb{C}^{n}$ ,
. $||\cdot||$ normalized
$||(1,0, \cdots, 0)||=||(0,1,0,$ $\cdot\cdot(, 0)||=\cdots=\mathrm{I}(0, \cdots, 0,1)||=1$
$’\supset$ . p\sim ’ , $||||_{p}$ absolute normalized . $\mathbb{C}^{n}$
absolute normalized $AN_{n}$ $\langle$ Bonsall-Duncan[3] $\mathbb{C}^{2}$
absolute , - - , [10] , $\mathbb{C}^{n}$
absolute $\triangle_{n}$ . ,
$\triangle_{n}=\{(s_{1}, s_{2}, \cdots, s_{n})\in \mathbb{R}^{n} : s_{1}+s_{2}+\cdots+s_{n}=1, s_{i}\geq 0(\forall i)\}$ .
, $||\cdot||\in AN_{n}$ ,
$\psi(s)=||s||$ $(\forall s\in\triangle_{n})$ (1)
. , $\psi$ $\triangle_{n}$ , -
$(A_{0})$ $\psi(1,0, \cdots, 0)=\cdots=\psi(0, \cdots,0,1)=1$ ,
(A) $\psi(s)\geq(1-s_{i})\psi(\frac{s_{1}}{1-\epsilon}\dot{.},$ $\cdot\cdot \mathrm{t},$ $\frac{S\dot{.}-1}{1-s_{\mathrm{i}}},0,$ $\frac{s.+1}{1-s_{i}},$$\cdot\cdot(, \frac{s_{n}}{1-s_{i}})(i).$ .
$(\forall i=1,2, \cdots,n,\forall s=\{s_{n}\}\in\triangle_{n}, s_{i}\neq 1)$ .
$n$
$\triangle_{n}$ , . $\backslash ^{\backslash }\backslash$ $i$ (A . ,
$AN_{n}$ $\text{ _{}n}$ , (1) , 1 1 . , $\ell_{\mathrm{p}}$
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absolute . , non-square
, smooth
$^{\mathrm{a}}$ . (cf. [7, 10, 11]).
X , absolute , $\ell_{\psi}$
. , \nearrow $\nearrow\backslash$
fl , , regular
$\backslash$ ,
. , $\ell_{\psi}$ 4 ‘
.
21,-
0 $p_{0}$ . $\ell_{0}$ $||$ $||$ S
absolute , { $x\text{ }\in\ell_{0}$ { , $||\{x_{n}\}||=||\{|x_{n}|\}||$
$\grave{\grave{\backslash }}$
. normalized , $i=1,2\cdot\cdot 1$ , $||e_{i}||=1$
$\grave{[searrow]}\backslash$
. , $e_{i}=(0,0, \cdots, 0,1, 0(i), \cdots)$ . $\ell_{0}$ absolute normalized
$AN_{\infty}$ , $\triangle_{\infty}$
$\triangle_{\infty}=\{\{s_{n}\}\in\ell_{0}$ : $\sum_{n=1}^{\infty}s_{n}=1,$ $s_{i}\geq 0(\forall i)\}$
[11] , $\ell_{0}$ absolute $\triangle_{\infty}$ {
. , $|^{1_{\mathrm{I}}}$ $||\in AN_{\infty}$ ,
$\psi(s)=||s||$ $(s\in\triangle_{\infty})$ . (2)




, 2, $\cdots$ ),
$\overline{1}^{\lrcorner S}-\overline{s_{i}},$ $\frac{s_{2}}{1-s_{i}},$ $\cdots,$ $\frac{S_{i-1}}{1-\mathrm{s}_{i}},0,$
$\frac{s_{i+1}}{1-s_{i}}(i),$
$\cdots)$
. . , $\forall s=\{s_{n}\}\in\triangle_{\infty},$ $s_{i}\neq 1)$ .
$\infty$








if $\{x_{n}\}\neq(0,0, \cdots)$ ,
0, if $\{x_{n}\}=(0,0, \cdots)$ .
, $||$ $||_{\psi}\in AN_{\infty}$ : (2)
$AN_{\infty}$ $\text{ _{}\infty}$ ( 1
1 .
82
$\ell_{p}$ , $||\cdot||_{p}$ absolute . $\psi_{p}$ $||$ $||_{p}$
.
1\psi \in \Phi . $\ell_{\psi}$
$\ell_{\psi}=\{\{x_{n}\}_{n=1}^{\infty} : \lim_{narrow\infty}||(x_{1}, x_{2}, \cdots, x_{n}, 0, \cdots)||_{\psi}<\infty\}$
. $l_{\psi}$
$|| \{x_{n}\}_{n=1}^{\infty}||_{\psi}=\lim_{narrow\infty}||(x_{1}, \cdots, x_{n}, 0,0, \cdots)||_{\psi}$
, $\ell_{\psi}$ Banach .
, $c_{\psi}$ $\ell_{0}$ $(\ell_{\psi}, ||\cdot||_{\psi})$ { .




3 $\psi\in$ $\infty$ . $\psi$ regular , $x=\{x_{n}\}$ $\in\ell_{\psi}$
,
$||(0,0, \cdots, 0, x_{n+1}, x_{n+2}, \cdots)||_{\psi}arrow 0$ $(narrow+\infty)$
4 $\psi\in$ $\infty$ . , $c_{\psi}=\ell_{\psi}$ $\psi$ regular
{ .
. $c_{\psi}=\ell_{\psi}$ . , $x=\{\xi_{i}\}\in\ell_{\psi}$ , $\epsilon>0$
, $y=(\eta_{1}, \cdots, \eta_{n_{0}-1},0,0, \cdots)\in\ell_{0}$ , $||x-y||_{\psi}\leq\in$ .
$n\geq n_{0}$
$||(0, \cdots, 0,\xi_{n_{0}},\xi_{n_{0}+1}\cdot\cdot|, \xi_{n+1}, \cdots)||_{\psi}$
$\leq||(\xi_{1}-\eta_{1}, \cdots, \xi_{n_{0}-1}-\eta_{n0^{-1}’}\xi_{n_{0}},\xi_{n\mathrm{o}+1}, \cdots)||_{\psi}$
$=||x-y||_{\psi}\leq\epsilon$ .
$\psi$ regular . . $\blacksquare$
5 $1\leq p<\infty$ . $\psi_{p}$ regular $\psi_{\infty}$ regular .
93
, $\ell_{\psi}$ dual . $\psi\in \text{ _{}\infty}$ { , $\psi^{*}$
$s\in\triangle_{\infty}$
$\psi^{*}(s)=\sup_{t\in\Delta\infty}\langle s,t\rangle/\psi(t)$
, \psi *\in \Phi \supset $(\psi^{*})^{*}=\psi$ $\grave{\grave{>}}\Re$ .
6 $\psi\in$ $\infty$ .
(i) $(c_{\psi})^{*}=\ell_{\psi}*$ . , $\psi$
$\grave{\grave{1}}$ regular $l\mathrm{f}(\ell_{\psi})^{*}=\ell_{\psi}*$ .
(ii) $\ell_{\psi}$ (resp. c\leftrightarrow , $\psi$ $\psi^{*}$ regular ( { .
, $\ell_{\psi}$ , . $\psi\in \text{ _{}\infty}$ ( ,
$c_{\psi}$ .
7 $\psi\in \text{ _{}\infty}$ . , $\ell_{\psi}$ $\psi$
$\grave{\grave{1}}$ regular
. , $p_{\psi}\supset\neq c_{\psi}$ $\ell_{\psi}$ 4
$\mathrm{a}$ .
8 $X$ Banach . , $X$
$\#\mathrm{h},$ $||x||=||y||=$
$1,$ $x\neq y$ $x,$ $y\in X$ ,
$|| \frac{x+y}{2}||<1$
.
9(i) $\ell_{p}(1<p<\infty)$ , $\ell_{1},$ $\ell_{\infty}$
$\iota\backslash$ .
(ii) $X_{1},$ $X_{2},$ $\cdots,$ $X_{n}$ . $1<p<\infty$ .













, $\ell_{\psi}$ , .
12 $\psi\in \text{ _{}\infty}$ . , $\ell_{\psi}$
$\uparrow\mathrm{h}.$ , $\psi$ $\grave{\grave{1}}$ $\triangle_{\infty}$
$\text{ }$ .
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$1<p_{n}<+\infty(\forall n)$ $p_{n}arrow+\infty(narrow+\infty)$ . $\ell_{0}$ $||$ $||_{\phi}$
$||\{x_{n}\}||_{\phi}=\mathrm{s}\mathrm{u}\mathrm{p}||(x_{1}, x_{2}, \cdots, x_{n})||_{\phi}$
, $||$ $||_{\phi}\in AN_{\infty}$ . ( $\ell_{0},$ $||$ |\mapsto
.
$i$
$\phi$ . , $\ell_{\phi}$
.
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